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In February of 1986, the Crawfordsville District of the Indiana Department 
of Highways (IDOH) became aware of a new method for signal loop installations. 
This method consisted of using a different type of loop wire and a different type 
of loop sealant. The new wire, called DETECTA-DUCT, is a standard loop wire 
in a PVC outer jacket. This jacket allows the wire to move freely within the duct 
and helps compensate for shearing stress caused by pavement displacement. The 
duct also shields the conductor from moisture penetration and temperature 
extremes. The loop sealant is a one-part, flexible epoxy, which encapsulates the 
loop wire, providing additional protection from the roadway elements.
Approval of these new materials and procedures was sought from IDOH 
officials in Indianapolis, and it was granted in April of 1986. Because of the proven 
success of DETECTA-DUCT in Illinois, New York, and other states, IDOH 
decided to test the new method and materials directly in the field. This eliminated 
some of the burdensome evaluation procedures that normally must be met before 
new products are approved for use. During the next year, materials were acquired, 
installation procedures were modified, and test locations were defined.
During the fall of 1987, 25 loops were installed at various locations 
throughout the district. Installations were in both concrete and asphalt, curbed 
and non-curbed roadways. All locations were reviewed in the spring of 1988, fall 
of 1988, and summer of 1989 to check on the performance of the materials and 
observe any seasonal influence that might occur. Final recommendations have 
been made and will be presented at the end of this report.
OLD METHOD VS. NEW METHOD
There are five major differences between the loop installation methods 
previously used and the new method. They are as follows.
1) A wider saw slot is needed. The old method used a saw slot that was 
three-sixteenths of an inch wide. Since the DETECTA-DUCT outer 
jacket is one-quarter of an inch in diameter, the new slot width must be 
a minimum of three-eighths of an inch wide and not more than seven- 
sixteenths of an inch wide.
2) The loop corners are to be drilled with a one-inch drill bit. In the 
past, loops had been installed with a 45-degree angle cut on each corner 
to help prevent sharp angles that might be abrasive on the loop wire. 
The new method uses a one-inch round corner at each loop corner to 
help relieve wire abrasion.
3) A sash cord is no longer needed to protect the loop wire from hot 
applied sealants. The new method uses a cold applied sealant, eliminat­
ing the need for the protective sash cord on top of the loop wire.
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4) Backer rod is used to hold the loop wire in place and prevent it from 
floating to the top of the surface. The backer rod is cylindrical foam 
product that can be easily compressed. Small strips of this material are 
placed on top of the loop wire to hold it in place.
5) A different type of sealant is used. Past loop installations had used 
hot, steep roof pitch as a sealant. The new method uses a one-part 
flexible sealant that is cold applied.
MATERIALS
Three new products were used in the new loop installation procedures. They 
were DETECTA-DUCT loop wire, backer rod, and an epoxy-type sealant. Of 
these three, the sealant was the most troublesome. Although the loop wire can 
withstand hot applied sealants, IDOH opted to use a cold applied epoxy. The 
major disadvantages of the hot applied sealants are the workers’ safety, the poor 
control over the application temperature, and the damage that can be done to the 
loop wire if the sealant temperature is too hot.
The first cold applied sealant tested was a one-part, moisture curing, self­
leveling, polyurethane sealant. It remained flexible after it cured, and this allowed 
the pavement to shift without shattering the sealant. It can be obtained in quart 
cartridges or five gallon pails, and the manufacturer states that it can be applied 
at 40 degrees Fahrenheit or above. Before applying, the saw slot must be com­
pletely dry and free of any dust in order to get a good bond. This type of sealant 
cures from the top to the bottom and will be tack-free in just a few hours. For this 
reason, it is important to keep the sealant in the saw slot so that vehicles will not 
pick it up with their tires once the road is open again. The final cure will take about 
three to seven days. The shelf life of this product is about 12 months.
The one-part sealants work well except in cold weather. Thus, a two-part 
epoxy that can be applied in subfreezing weather was also evaluated. This material 
has a noncritical mix ratio which means that the viscosity can be adjusted without 
adversely affecting its other characteristics. The total curing time is about twenty 
minutes, and when set it is very rigid. Once again the manufacturer recommends 
that the saw slot be free of any dust; however, the two-part sealant can be applied 
to damp surfaces. The shelf life of this product is about ten months.
PROBLEMS ENCOUNTERED
A variety of problems were encountered throughout the two-year evaluation 
of this material and procedure. They include the following.
1) The original recommended saw slot depth was not deep enough. 
The first installation procedures used stated that the depth should be 
between one-and-three-quarter inches and two inches from the top of 
the pavement to the bottom of the slot. This proved to be too shallow 
because several of the loops were damaged by rutted pavement. In 
1988, the loops were installed at a depth of two inches to two-and-one- 
half inches from the top of the pavement to the top of the loop wire. 
This extra depth has proven effective in combatting the stress caused 
by bad pavement that ruts and shoves easily.
2) The original recommended saw slot width was not wide enough, the 
loop installation procedures recommended that the saw slot be five-
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sixteenths of an inch wide; however, this did not allow the sealant to 
fully encapsulate the wire. The 1988 loops were cut with a blade that 
provided a three-eighths of an inch wide saw slot. The current specifica­
tions allow the slot to be three-eighths of an inch to seven-sixteenths of 
an inch wide.
3) The corners had to be drilled, and this caused some problems with 
the sealant curing time. The new procedures recommended that a 
one-inch corner be drilled at each corner of the loop. However, only a 
two-and-one-fourth drill bit was available in 1987. This proved to be 
too much surface area for the sealant to cure properly. When the road 
was opened to traffic, vehicles would track the sealant out of the 
corners. To protect the loop corners from traffic, small metal squares 
were placed over the corners and held down with detour tape. This 
worked well except that the metal covers bonded themselves per­
manently to the road and sealant. In 1988, a one-inch drill bit was used, 
and this significantly reduced the sealant tracking problem. Further 
modifications to the shape of the loop eliminated the need for drilled 
corners. The preferred shape now is a six-foot, nominal diameter 
octagon with each side being thirty inches long.
4) The material used to hold down the loop wire was not adequate the 
first year. Styrofoam peanuts and rubber tubing were used the first 
year. A field review the following season indicated that several of the 
loops had places where the loop wire had floated to the top of the 
pavement. The 1988 loops were held down with one-half-inch backer 
rod, and subsequent field reviews indicated that the newer loops were 
not experiencing these same problems. The one-half-inch backer rod 
was thought to be too thin when the saw slot was seven-sixteenths of an 
inch wide. Because the backer rod can be easily compressed, a five- 
eighths diameter backer rod is now used.
5) The one-part sealant caused several problems. First, it was originally 
purchased in five gallon pails, and there was no easy way to apply the 
sealant to the saw slot. The five gallon pails need a special pump for 
application, which costs about $2,000. Quart cartridges are also avail­
able, and these are highly recommended. A pneumatic caulking gun 
can be purchased for a few hundred dollars, and this will also be a 
definite time saver. Second, the curing time for the sealant was too 
long. It takes about three to seven days for the sealant to fully cure. 
The main problem, however, was the flexible nature of the sealant. This 
characteristic allows foreign objects to become embedded in the sealant 
and possible damage to the outer duct of the loop wire.
6) Pavement failures were also a problem in this evaluation. Rutted 
pavement caused four loops to fail because the loop wire broke. 
Rutted pavement also caused another loop to be lost after the pave­
ment was milled down. In addition, four loops were lost to resurface 
contracts or road reconstruction projects.
7) Only one loop from the original 25 failed during this evaluation 
period for reasons other than poor pavement. This loop was tested with 
a variety of means. Different detectors and controllers were used, and
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they did not help. The splice in the detector housing was also checked 
and was not found to be the problem. The detector would lock on, and 
it was thought to be caused by either a slight shift of the pavement of 
influence from the old loop. This particular loop crossed two pavement 
joints, and this may have caused part of the problem.
RECOMMENDATIONS
The final recommendations submitted to Indiana Department of Highways 
include the following.
1) DETECTA-DUCT should continue to be used. Even in locations 
where the pavement has been rutted and shoved, the loops continued 
to perform as intended past the point where normal wire would have 
been damaged. Specifically, there is a location where the pavement has 
shifted forward about two inches, and this extra stress on the wire has 
yet to cause any loop problems.
2) The installation depth should be between two inches and two-and- 
one-half inches from the top of the pavement to the top of the wire, and 
the width should be a minimum of three-eighths and a maximum of 
seven-sixteenths.
3) The backer rod used to hold the loop wire in place and prevent 
floating should be at least five-eighths in diameter.
4) The one-part sealant appears to be performing well. Although the 
sealant can be penetrated by objects (screws, rocks, nails, etc.), we have 
yet to find any failures due to this problem. The sealant should be 
installed using a pneumatic caulking gun for increased production and 
a more uniform application.
5) The one-part sealant is only good between 40 degrees and 130 
degrees Fahrenheit. It is recommended that a two-part rigid epoxy also 
be approved for cold temperature applications.
6) The new loop configuration (octagonal) has proven to be effective 
in reducing the amount of cable stretch due to bad pavement. The new 
standard also means that the corners do not need to be drilled, and this 
saves time and sealant.
7) The saw slot can be cut with a single blade or a double blade with a 
spacer between the two. As the single blade is used it will cut a thinner 
saw slot over time due to blade wear. If two thinner blades are used 
and a spacer is placed between them, the width of the saw slot can be 
held constant by increasing the spacer width. The two-blade method 
has not been tested yet and should be further evaluated.
INSTALLATION PROCEDURES
The following procedures outline the proper techniques for a good loop 
installation.
1) Set up the proper traffic control for the loop operation.
2) Disconnect the old loop at the cabinet and detector housing if not 
already done. Put the appropriate phase on recall if necessary.
3) Make several cuts in the old loop with the pavement saw. This will 
ensure that the old loop will not interfere with the new loop’s operation.
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4) Mark where the new loop and lead-in wire will be cut, and make the 
necessary saw cuts.
5) If any two saw slots form an angle of less than 120 degrees, it will be 
necessary to drill the corners with a one-inch bit.
6) Using oil-free compressed air, blow out the saw slot until it is 
completely dry and also free of any dust. Check for any sharp objects 
or rough surfaces in the saw slot and remove them.
7) Carefully lay the DETECTA-DUCT loop wire in the saw slot and 
bring it to the detector housing. Leave extra wire in the detector 
housing for future loop splices.
8) Run the following tests on the loop wire before sealing it: inductance 
test, resistance test, voltage test, and insulation (megohm) test.
9) If any of these tests fail, replace the wire and run them again until all 
values are within the acceptable limits.
10) Place two-inch pieces of backer rod at 24- to 30-inch intervals 
around the loop and lead-in wires.
11) Seal the saw slots with a cold applied sealant. Use a one-part sealant 
when the temperature is 50 degrees Fahrenheit or higher and a two- 
part sealant when the temperature is below 50 degrees Fahrenheit.
12) Make the proper waterproof splice in the detector housing.
13) After the splice has been made, run the following tests at the 
cabinet: inductance test, resistance test, voltage test, insulation 
(megohm) test with splice submerged in a brine solution, and vehicle 
simulator test.
14) If any of these tests fail, check the splice and/or wire leading from 
the cabinet to the detector housing. Correct any problems, making sure 
the tests all pass.
15) Connect the loop at the cabinet, re-tune the detector amplifier, and 
remove the phase from recall if needed.
16) Clean the work area.
17) After the loop sealant has started to form a skin on top, remove any 
traffic cones or barricades.
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TYPICAL COSTS OF LOOP COMPONENTS
DETECTA-DUCT .................................. . $ 0.11 /ft
Backer Rod ..................................... . $ 0.035/ft
One Part Sealant (30 oz per tube) ............ . $ 9.25 /tube
One Part Sealant (4.5 gal per pail) .......... . $107.00 /pail
Two Part Sealant (2.0 gal per pail) .......... . $ 43.00 /pail
TYPICAL AMOUNTS OF LOOP COMPONENTS
LOOP 10' LEAD-IN
DETECTA-DUCT 80 ft 20 ft
Backer Rod 32 in 16 in
IP Sealant (tubes) 4 tubes 2 tubes
IP Sealant (pails) 1/4 pail 1/8 pail
2P Sealant (pails) 1/2 pail 1/4 pail
TYPICAL LOOP AND LEAD-IN COSTS
LOOP 10' LEAD-IN
DETECTA-DUCT $ 8.80 $ 2.20
Backer Rod $ 0.09 $ 0.05
IP Sealant (tubes) $37.00 $18.50
IP Sealant (pails) $26.75 $13.38
2P Sealant (pails) $21.50 $10.75
TOTAL (IP tubes) $45.89 $20.75
TOTAL (IP pails) $35.64 $15.63
TOTAL (2P pails) $30.39 $13.00
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SPOT SPEED STUDY SUMMARY AND ANALYSIS FORM
LOCATION DATE DAY
WEATHER SURFACE HOURS M TO M
































x i r i
<  9 . 9
1 0 - 1 2 . 9 1 1 . 5 1 3 2 . 2 5
1 3 - 1 5 . 9 1 4 . 5 2 1 0 . 2 5
1 6 - 1 8 . 9 1 7 . 5 3 0 6 . 2 5
1 9 - 2 1 . 9 2 0 . 5 4 2 0 . 2 5
2 2 - 2 4 . 9 2 3 . 5 5 5 2 . 2 5
2 5 - 2 7 . 9 2 6 . 5 7 0 2 . 2 5
. 2 8 - 3 0 . 9 2 9 . 5 8 7 0 . 2 5
3 1 - 3 3 . 9 3 2 . 5 1 0 5 6 . 2 5
3 4 - 3 6 . 9 3 5 . 5 1 2 6 0 . 2 5
3 7 - 3 9 . 9 3 8 . 5 3 4 8 2 . 2 5
4 0 - 4 2 . 9 4 1 . 5 1 7 2 2 . 2 5
4 3 - 4 5 . 9 4 4 . 5 1 9 8 0 . 2 5
4 6 - 4 8 . 9 4 7 . 5 2 2 5 6 . 2 5
4 9 - 5 1 . 9 5 0 . 5 2 5 5 0 . 2 5
5 2 - 5 4 “. 9 5 3 . 5 2 8 6 2 . 2 5
5 5 - 5 7 . 9 5 6 . 5 3 1 9 2 . 2 5
5 8 - 6 0 . 9 5 9 . 5 3 5 4 0 . 2 5 '
6 1 - 6 3 . 9 6 2 . 5 3 9 0 6 . 2 5
6 4 - 6 6 . 9
6 7 - 6 9 '9 *
6 5 . 5 4 2 9 0 . 2 5
6 8 . 5 4 6 9 2 . 2 5 i1
7 0 - 7 2 . 9 7 1 . 5 5 1 1 2 . 2 5 _ ___ J
7 3 - 7 5 . 9 7 4 . 5 5 5 5 0 . 2 5
7 6 - 7 8 . 9  ” 7 7 . 5 6 0 0 6 . 2 5  |
“ 7 9 - 8 1 . 9 ' 8 0 . 5 ' 6 4 8 0 . 2 5
> 8 2
- T o z ^ T ~ Z
—
______ £ . = ________ ,
A. 85TH PERCENTILE SPEED ___MFH G. 15TH PERCENTILE SPEED _____ MFH
B. POSTED SPEED LIMIT '  _MPH H. MED LAN SPEED _____ MPH
C. PERCENT' WITHIN POSTED SPEED LIMIT ~ _ 7 „  I .  MODAL SPEED ____ MPH
D. FACE MPH t o  MPH J .  STANDARD DE7L4TI0N ___  MPH
FIGURE 2
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